Introduction
The study of intrauterine growth restriction (IUGR) suffers from confusion created by its many definitions. Epidemiologists define IUGR as small for gestational age (SGA) with weight below the 10th centile or the population mean minus 2 standard deviations of a populationbased nomogram. Conceptualists define IUGR as the failure of a fetus to achieve its genetically determined growth potential [1, 2] . Difficulty in determining the growth potential accurately does not allow this concept to be used widely in practice, although birth weight centiles [3] and estimated fetal weight charts [4] customized for individual maternal and obstetric characteristics are attempts to utilize this concept in clinical practice. Clinicians, on the other hand, are increasingly classifying SGA fetuses into IUGR, abnormal SGA and normal SGA fetuses to further tailor the monitoring and management. IUGR results mostly from chronic placental insufficiency, and IUGR fetuses are identified by the presence of umbilical artery Doppler abnormalities usually associated with reduced amniotic fluid volume. Abnormal SGA fetuses are those with abnormal structure on detailed ultrasound scan, abnormal chromosomes on karyotyping, or evidence of genetic syndrome or fetal infections. Normal SGA fetuses are those identified by a negative screen for abnormal structure and chromosome, fetal infection and genetic syndrome, and with a normal umbilical artery Doppler study and a normal amniotic fluid volume.
Normal SGA fetuses are thought to be normal constitutionally small fetuses. There is no evidence of increase in mortality, although the sample size was small in the study [5] . They are, however, associated with high rates of low ponderal indices at birth, hypoglycaemia and admissions to nurseries [6] . There is no evidence to suggest that monitoring at more frequent intervals than fortnightly would reduce perinatal morbidity in this group of fetuses [7] , with outpatient monitoring being a safe option [8] . In an interesting and small study, Ott [9] showed that increased Caesarean section rates, admissions to nurseries and increased neonatal morbidity were associated with abnormal umbilical artery Doppler both in appropriate for gestational age (AGA) and SGA fetuses, while the rates were not increased in SGA or AGA fetuses with normal umbilical artery Doppler.
Consequences of intrauterine growth restriction
The largest datasets tend to be older and link neonatal mortality and morbidity to birth weights. Low birth weight neonates are composed of a mixed group of SGA neonates (including IUGR, abnormal SGA and normal SGA) and AGA neonates delivered prematurely (from preterm labour, and iatrogenic preterm deliveries).
Newer datasets link neonatal mortality and morbidity to gestation and birth weights, allowing rates to be calculated for SGA and AGA neonates, both preterm and term. Using customized charts, SGA has been found to be the single most important component in stillbirths [10] , including sudden unexplained intrauterine death in one study [11 ] but not in another [12] , and neonatal deaths [10] . SGA also contributes disproportionately to neonatal morbidity in preterm [13] and term [14 ] babies. SGA neonates have a higher risk of respiratory distress syndrome, intraventricular haemorrhage and necrotizing enterocolitis starting from 34 to 35 weeks of gestation in a large retrospective study of 1.4 million deliveries [15 ] . This is in contrast to earlier, smaller studies suggesting that small neonates have lower risk of respiratory distress syndrome and intraventricular haemorrhage. SGA neonates are also associated with an increased need for prolonged respiratory support and retinopathy of prematurity among premature neonates [13] , and a four to six times higher risk of cerebral palsy rates among near term and term neonates [14 ] .
In childhood, low birth weight is linked to childhood mortality from causes such as infectious diseases, congenital anomalies, central nervous system anomalies and cardiovascular anomalies [16] . Many adult cardiovascular diseases such as coronary heart disease, hypertension, type II diabetes mellitus, dyslipidaemia and stroke are associated with low birth weight [17] , with evidence to suggest that the risk of coronary heart disease is due to IUGR as it is independent of gestational age [18] . SGA is associated with major psychiatric sequelae in later years. Low birth weight less than 3 kg is associated with an increased risk of depression at age 26 years and over, in women and not in men [19] . SGA is also associated with an increased risk of suicide and suicidal attempts in later life [20] .
Unfortunately, data are limited on the neonatal [5, [7] [8] [9] or long-term [21 ] outcomes of SGA fetuses with and without Doppler abnormalities of the umbilical artery. Absent or reversed end-diastolic (ARED) flow of the umbilical artery was shown to be a reliable predictor of major neurological sequelae but not of IQ performance in school [21 ] . There are even fewer data for perinatal outcomes and Doppler abnormalities of the fetal venous waveforms such as ductus venosus [22, 23] and umbilical veins, although convincing data do exist for the clinical ability to detect fetal acidaemia with Doppler changes in the fetal venous system [24 ] .
Genetics of intrauterine growth restriction
IUGR is a multifactorial disease with genetics and environment playing important roles. While genetics may be a strong factor in predisposition to IUGR, evidence has been less than conclusive. Heterozygous factor V Leiden and homozygous methylenetetrahydrofolate C677T reductase were not shown to be associated with IUGR [25] while heterozygous prothrombin G20210A was associated with IUGR according to a metaanalysis [25] but not according to case-control studies [26, 27] . However, there seems to be a clear association between thrombophilia and stillbirth from severe IUGR [28] . A recent study went one step further and even suggested either an autosomal dominant or recessive pattern of inheritance for IUGR in a large proportion of families by detailed pedigree analysis [29] .
Fetal responses to placental insufficiency
Baschat [30 ] recently carried out a comprehensive and systematic review of the fetal responses to placental insufficiency. Metabolic responses include a reduction in glucose, branched chain amino acids, long-chain polyunsaturated fatty acids, cholesterol esters and oxygen levels; and an increase in triglyceride, carbon dioxide, lactate and acid levels. Closely related endocrine changes include a reduction in insulin, insulin growth factor I and II, transforming factor b, thyroxine, active vitamin D and osteocalcin levels; and an increase in glucagon, corticotropin releasing hormone (CRH), adrenocorticotropic hormone, cortisol, adrenaline and noradrenaline levels. Fetal vascular changes are most accessible to noninvasive Doppler evaluation, and include centralization (a decrease in the cerebroplacental ratio), brain sparing (a decrease in the middle cerebral artery (MCA) Doppler index), liver sparing (an elevated Doppler index of the ductus venosus), adrenal sparing (decreased Doppler index in the adrenal artery), and heart sparing effects (sudden ability to visualize and measure coronary blood flow). Biophysical changes can be determined by Manning score with ultrasound scan and cardiotocography when IUGR fetuses tend to manifest delayed development of behavioural milestones and their central integration with fetal heart rate (e.g. decline in fetal breathing, gross body movements and tone, decrease in fetal heart rate variability, and low amniotic fluid volume). Haematological changes include an increase in erythropoietin resulting in polycythaemia, downregulation of vitamin B 12 and ferritin deficiency resulting in fetal anaemia despite increased nucleated red blood cell release, thrombocytopaenia, and immune dysfunction.
Screening and diagnosis of intrauterine growth restriction
Screening of IUGR is by ultrasound fetal biometry and uterine artery Doppler studies, and biochemistry.
Biometry
Population-based nomograms of fetal biometry are easy to derive, and continue to be commonly used in most units to screen for abnormalities in fetal growth. However, increasingly, customized charts are being used with the aim of detecting those cases that are truly IUGR.
Male fetuses have larger head circumference, biparietal diameter and abdominal circumference measurements than female fetuses [31] . Accordingly, sex-specific antenatal reference growth charts were established for uncomplicated singleton pregnancies [32] . Furthermore, sonographic predictions of birth weight have improved by use of sex-specific formulae compared with those of conventional weight formulae [33] .
Customized fetal biometric charts [4, 34] and estimated fetal weight centiles [4] have been created that take into account unique maternal and obstetric characteristics (e.g. maternal booking weight and height, age and parity, ethnic origin), and fetal characteristics (e.g. fetal sex). Such charts allow for physiological variables of growth to be considered and hence improve the confidence level when charting the growth or predicting the estimated fetal weight of individual fetuses. Furthermore, they have been shown to further improve the detection of the fetus at risk of stillbirth and neonatal death when compared with population-based birth weight charts [35] . Such individualized charts have also identified IUGR as a major risk factor for sudden unexplained intrauterine death, especially if it occurs in overweight mothers [11 ] . However, the usefulness of such customized charts was questioned when they failed to perform better than unadjusted charts in detecting growth-restricted stillbirth in another study [12] . Indeed, more evidence is required to demonstrate that such customized fetal charts will perform better than unadjusted charts before they are implemented in mainstream practice. The complexities in developing these charts, in addition to the interobserver and intraobserver variability in antenatal ultrasound biometric measurements, would further limit their widespread use.
Uterine artery Doppler studies
Uterine artery Doppler studies have been shown to be useful clinically in identifying pregnancies at risk of IUGR in high-risk populations, but are more controversial in low-risk and mixed populations. In high-risk multiparous populations, about 30% were found to have uterine arterial Doppler abnormalities defined as bilateral notches and a mean resistance index of at least 0.55 (50th centile) or unilateral notches and a mean resistance index of at least 0.65 at 20 weeks [36] . Such a strategy identified over 80% of women who subsequently developed a complication such as preeclampsia, SGA less than 5th centile, abruption, stillbirth or neonatal death, and premature delivery with a positive predictive value of 70% for screen positive women. Conversely, normal Doppler results conferred a reduction in risk of developing these complications to at least one-fifth of the initial risk, with only 6.6% of women with normal Doppler results developing a complication.
Pooled studies of second trimester uterine artery Doppler screening for the prediction of fetal growth restriction below 10th, 5th and 3rd centiles showed the respective likelihood ratios of a positive test to be 3.67, 3.38 and 3.85 and the likelihood ratios of a negative test to be 0.80, 0.71 and 0.69, respectively [37] . Pooled studies of first trimester uterine artery Doppler screening for the prediction of fetal growth restriction showed the likelihood ratio of a positive test to be 2.2 and that of a negative test to be 0.87 [37] .
Despite the high detection rate of complications with Doppler evaluation of the uterine arteries, its use in the low-risk population is not widespread [38] . This is perhaps due to the lack of useful interventions to reduce complications when screened positive, other than increasing the frequency of surveillance of the pregnancy. The potential use of aspirin in reducing such complications has been disproved in many large intervention studies.
Biochemistry
Evidence continues to accumulate on the potential clinical use of biochemistry in the prediction of IUGR. A clear relationship between birth weight and a single maternal CRH level at 33 weeks [39 ] was found, just as with a single measurement of neurokinin B and nitric oxide metabolite levels at 33.5 weeks [40] . Elevated CRH levels were associated with a 3.6-fold increased risk of IUGR [39 ] , showing a clear relationship that has not been demonstrated before [41] . There was, however, no evidence to support the role of screening for maternal homocysteine level in the early second trimester as there was no statistically significant difference in the levels between IUGR or preeclampsia and control pregnancies [42] .
Noninvasive assessment of fetal condition
This can be achieved by cardiotocography and Doppler studies of fetal arterial and venous circulations.
Cardiotocography
Computerized cardiotocography with short-term variability less than 4.5 ms showed high sensitivity for acidaemia and hypercarbia when used to assess IUGR fetuses with abnormalities of Doppler studies of the umbilical artery or MCA [43, 44] .
Umbilical artery Doppler waveforms
The flow velocity waveforms of the umbilical artery represent the downstream or placental resistance to flow. It is also useful as an indirect predictor of fetal acidaemia. Using the rare insight provided by studying twins in clinical fetal medicine and perinatal pathology, Sebire [45 ] related umbilical artery Doppler findings to the pathophysiological changes of IUGR. The vast majority of IUGR cases are due to poor trophoblastic invasion of maternal spiral arteries and reduced uteroplacental flow. Such a reduction in intervillus flow results in local intraplacental stem vessel vasoconstriction, minimizing intervillus/intravillus flow mismatch. When widespread, this results in increased fetoplacental flow resistance and abnormal umbilical artery Doppler waveforms. Such a progressive increase in placental flow resistance accounts for the progressively increasing umbilical artery pulsatility index, absent end-diastolic flow (EDF) and eventually reversed EDF. That stem vessel vasoconstriction is the underlying mechanism is also supported by the clinical findings of temporal variability and potential for rapid changes of the umbilical artery Doppler waveforms. A computer model has been created relating the pathophysiology of IUGR to low intervillus pressure [46] .
The cerebroplacental ratio
A nomogram of cerebroplacental ratio (MCA pulsatility index/end-diastolic flow pulsatility index) from 306 normal singletons was constructed using standardized Doppler evaluation of the mid-section of the umbilical cord and the distal straight portion of the MCA performed by a single operator [47] . The cerebroplacental ratio offers the advantage of detecting redistribution of blood flow from 'forced centralization' observed with elevated placental blood flow resistance and 'brain sparing' with decreased cerebral blood flow resistance.
The MCA peak systolic velocity is a good indication of fetal anaemia in Rhesus disease but is less useful in the detection of fetal anaemia in fetuses with IUGR [48] , possibly because of the following mechanisms operating in IUGR fetuses: dilated cerebral vasculature attenuates elevated peak systolic velocities; elevation of the placental resistance forces significant redistribution of cardiac output towards the fetal brain; and the forward cardiac output may be impaired by elevated afterload or intrinsic cardiac dysfunction.
Fetal venous Doppler changes
Increasing fetal venous Doppler changes are being used to predict the acid-base status of preterm IUGR fetuses, and hence to time the delivery. Abnormal venous Doppler findings have been used as a surrogate marker for fetal academia based on the assumption that metabolic and haemodynamic deterioration coincide. While some studies report that isolated use of ductus venosus pulsatility index for veins (PIV) does not correlate well with fetal outcome such as acidaemia, base excess or Apgar scores [49] , others report that ductus venosus PIV is the best predictor of fetal outcome when compared with umbilical artery waveforms and cardiotocography [23] . In this interesting study involving 70 singletons with severe IUGR between 26 and 33 weeks of gestation, it was found that higher ductus venosus PIV and umbilical artery pulsatility index and lower short-term variability predicted adverse outcome within 24 h of delivery, and only higher ductus venosus PIV was predictive of such an outcome 2-7 days before delivery [23] . Abnormality in Doppler studies of inferior vena cava, ductus venosus or umbilical vein predicts a low umbilical artery pH less than 7.20 and severe metabolic compromise in the neonate better than abnormality in isolated vessels [24 ] . When all three parameters are abnormal, it is most specific for a low umbilical artery pH. In a larger study of 122 IUGR fetuses with abnormalities of umbilical artery Dopplers, abnormalities of the inferior vena cava, ductus venosus or umbilical vein were associated with a high sensitivity for acidaemia and severe metabolic compromise [24 ] .
While it is clear that ductus venosus and umbilical vein abnormalities correlate well with adverse outcome, the question remains whether the risk of fetal damage that has already occurred by the time of detection of such venous changes or the risk of prematurity if delivery occurs before these changes is greater.
Colour and pulsed Doppler ultrasonography of the fetal coronary arteries
Baschat et al. [50] presented the largest study to date on the fetal coronary circulation in IUGR. In their experienced hands, coronary blood flow was visualized in AGA and IUGR fetuses at median gestational ages of 33 weeks, 6 days and 28 weeks, 2 days, respectively. IUGR fetuses have significantly higher diastolic and systolic velocities than AGA fetuses. However, problems include a difficult technique that is dependent on a favourable position, difficulties in measurement of fetal coronary blood flow due to the small size of the coronary arteries, and interference of extra and intracardiac blood flows. The small difference in systolic and diastolic peak velocities in the coronary arteries of IUGR and AGA fetuses may not be of clinical significance. There is currently insufficient information on whether Doppler waveforms of the coronary arteries provide any additional information on the cardiovascular status of the IUGR fetus over that provided by studying the ductus venosus and umbilical vein. Ultimately Doppler waveforms of the coronary circulation may provide assistance in the management of the IUGR fetus in the third trimester, a time in gestation when traditional Doppler studies have generally shown a lack of effectiveness.
Management of intrauterine growth restriction
There is still no effective therapy for IUGR. The major decision in the management of IUGR is the timing and mode of delivery.
Antenatal corticosteroids in intrauterine growth restriction
Antenatal corticosteroid administration is known to reduce the short-term variability of fetal heart rate transiently on days 2 and 3 [51] , hence limiting the use of antenatal cardiotocography in monitoring the well being of the fetus.
Controversy continues with regard to the effects of antenatal administration of corticosteroids on the umbilical and MCA Doppler waveforms of severe cases of IUGR fetuses, with one Australian group [52, 53] showing a return of EDF in the umbilical artery while two European groups did not [54, 55] . Recent studies add to the controversy. A Canadian group [56] found that 10 of 19 with ARED fetuses regained EDF in the umbilical artery at 24 h, with return to baseline ARED after 3 days. A European group [57] , on the other hand, did not find that antenatal administration of b-methasone affects Doppler waveforms of the umbilical artery. In addition, this group also found no change to the MCA pulsatility index, umbilical artery pulsatility index/MCA pulsatility index ratio or to the ductus venosus PIV [57] . Hence, fetal Doppler waveforms, at least the venous waveforms if not the arterial waveforms, continue to be useful in the monitoring of IUGR fetuses even after the administration of corticosteroids.
Timing of delivery
The timing of delivery in the preterm IUGR fetus is controversial. The decision lies between considering delaying the delivery to maximize the maturity of the preterm fetus and delivering early to preempt terminal hypoxaemia. The Growth Restriction Intervention Trial (GRIT), a multicentre randomized controlled trial, was conducted in 69 European hospitals on 587 IUGR fetuses between 24 and 36 weeks of gestation, about 30% of which had normal umbilical artery Doppler studies [58 ,59 ] .
The interventions randomized were 'immediate delivery' within 48 h and 'delay until the obstetrician is no longer uncertain'. The 'delayed delivery' group was associated with a delay in delivery of 4 days (median 4.9 days versus 0.9 days), and a reduction in Caesarean section (79% versus 91%), but there was no difference in death before hospital discharge (9% versus 10%), although it was associated with a higher stillbirth rate and a lower neonatal mortality rate [58 ] . At 2 years, the overall rate of death or severe disability was similar in both groups (16% versus 19%) [59 ] .
For those over 30 weeks, there was no difference in all outcome measures. For those of 30 weeks and over, 'delayed delivery' was associated with a delay in delivery of 2.4 days (median 3.2 versus 0.8 days), a similar rate of death or severe disability at 2 years (30% versus 36%), but a lower rate of severe disability (5% versus 13%). 'Delayed delivery' was associated with a lower rate of cerebral palsy (0% versus 10%) and Griffiths development quotient of at least 70 (5% versus 12%), though the numbers are small [59 ].
The TRUFFLE (Trial of Umbilical and Fetal Flow in Europe) trial is a multicentre randomized controlled trial with stricter inclusion criteria for severe IUGR at gestation less than 30 weeks [23] . It aims to study if the optimal timing of delivery should be based on reduced short-term variability of the fetal heart rate or on deterioration of the ductus venosus PIV.
Mode of delivery
The mode of delivery can be decided based on the favourability of the cervix, and the severity of the IUGR as judged by the Doppler studies of the fetal vessels and response of the fetus to an oxytocin challenge test. If the umbilical artery Doppler studies show ARED or the oxytocin challenge test is positive for fetal distress, then Caesarean section is often the preferred mode of delivery.
If the umbilical artery Doppler shows increased pulsatility index only with a negative oxytocin challenge test and a favourable cervix, then a trial of vaginal delivery has been shown to be associated with success in approximately three-quarters of cases [60] .
Intrauterine growth restriction in twins
IUGR is more common in twins than in singletons, and in monochorionic than in dichorionic twins.
Birth weight discordance
Birth weight discordance is defined as the difference in birth weights of the twins divided by birth weight of the larger twin multiplied by 100%. Different causes are attributed to birth weight discordance in both dichorionic and monochorionic twins. In dichorionic twins, discordances could be due to differences in genetic growth potential of the twins, chronic placental insufficiency, or structural or chromosomal anomaly in one twin. Twin birth weight discordance has also been attributed to 'uterine overcrowding' in multiple pregnancies. In monochorionic twins, additional causes for differences in birth weights include differences in placental share [61] , imbalance in vascular anastomoses leading to twin-twin transfusion syndrome (TTTS) [61] , a higher incidence of velamentous or marginal cord insertions [62, 63] , and acardiac twins.
In a hospital-based cohort study involving 1318 twin pairs, birth weight discordance was an independent risk factor for minor neonatal morbidities including admission to the NICU, oxygen requirement, hyperbilirubinaemia, and transient tachypnea of the newborn, but not of major neonatal morbidities such as intraventricular haemorrhage, necrotizing enterocolitis, respiratory distress syndrome, and neonatal mortality, although the study was underpowered statistically [64] .
Four studies on twin birth weight discordance were based on a single 1995-1997 matched, multiple-birth database for US twin births involving around 300 000 twin pairs [65] [66] [67] 68 ] . Increased birth weight discordance raised the risk of intrauterine death for both smaller and larger twins [65, 66] , neonatal deaths [66, 67] and preterm births [66] . A doubling in risk of placental abruption was reached when birth weight discordance is at least 40% [66] . Significant birth weight discordance has been used synonymously with IUGR, although only about 60% of significant birth weight discordant (>25%) twins are associated with a smaller twin with birth weight of less than 10th centile [68 ] . In studying the group with over 25% discordance in birth weight from the same database, Blickstein and Keith [68 ] found that the severely discordant twins with smaller twin SGA are at increased risk for neonatal death, with the increased neonatal death resulting from the smaller twin rather than the larger twin. This supports the belief that a substantial proportion of twins with significant birth weight discordance are not growth restricted.
Intrauterine growth restriction in dichorionic twins
In dichorionic twin pregnancies, three cases of selective fetocide with fetal intracardiac potassium chloride injection of one severe IUGR fetus in midtrimester twin pregnancies complicated by severe preeclampsia reversed the process of the condition within 1-2 weeks. This allowed the safe prolongation of the pregnancies to term or near term [69, 70] . Such procedures may or may not be acceptable, depending on the legal and ethical framework of individual practices. In the vast majority of IUGR in one dichorionic twin, management is expectant. Surveillance of an IUGR dichorionic twin is similar to that of singletons. Considerations involved in deciding on the timing of delivery include the risk to the AGA twin of prematurity if delivery is performed to preempt terminal hypoxia to the IUGR twin, and the probability of mortality or severe morbidity to the preterm IUGR twin despite early delivery. Delivery is indicated when both twins are term or near term, but its timing is more controversial in twins less than 32-34 weeks of gestation. Such a decision should be made jointly by the parents, obstetricians, and neonatologists.
Intrauterine growth restriction in monochorionic twins
Selective IUGR in monochorionic twins is differentiated from TTTS by the absence of polyhydramnios. Surveillance of the monochorionicpregnancy with one IUGR twin is difficult because of the ubiquitous presence of placental vascular anastomoses in monochorionic placentas on two counts. First, these vascular anastomoses between the cord insertions of twins place the co-twin at high risk of circulatory imbalance if one twin has hypotensive episodes or dies. Hence, delivery has to be timed before severe decompensation occurs in the IUGR twin. Second, ARED flow in the umbilical artery may be found in monochorionic placentas, probably a manifestation of the transmission of the bidirectional waveforms of arterioarterial anastomosis (AAA), as this has only been described in the presence of large AAA [71 ,72] . It is mainly found in the monochorionic IUGR fetus, although it can also be found in some uncomplicated monochorionic and TTTS pregnancies [72] . The finding of ARED of the umbilical artery in an IUGR monochorionic twin, therefore, may not have the same implications as in singletons or dichorionic twins. However, one study showed that the presence of ARED flow in the umbilical artery of the IUGR fetus in a monochorionic pregnancy is associated with a risk of intrauterine death in the IUGR fetus and brain damage in the larger fetus, whether or not there is intrauterine death in the co-twin [73 ] .
Interventions are limited to cord occlusion of the preterminal IUGR monochorionic twin to prolong the pregnancy for the co-twin [74] , selective photocoagulation of the placental vascular anastomoses to convert a monochorionic placenta to a functional dichorionic placenta [75] , and delivery. Ultrasound-guided cord occlusion by bipolar diathermy has been shown to be effective in monochorionic twins with a high survival rate of the co-twin [74] , albeit the idea of giving up on one twin is often unacceptable to the parents. Selective photocoagulation of the placental vascular anastomoses, on the other hand, is more acceptable to parents. This treatment is associated with a significant rate of demise in the IUGR twin, but may reduce the neurological deficits to the surviving twin(s) by preventing acute TTTS when one twin dies or becomes hypotensive [75] . As it becomes clear that selective laser photocoagulation of the vascular anastomoses is the treatment of choice for severe TTTS [76] , the remaining question that has to be answered in the management of monochorionic twins is how best to manage severe IUGR of a preterm monochorionic twin.
Conclusion
IUGR is a major cause of stillbirth, neonatal death, preterm delivery and neonatal morbidities such as respiratory distress syndrome, intraventricular haemorrhage, necrotizing enterocolitis, and cerebral palsy. Better surveillance tools for determining the well being of the compromised growth-restricted fetus have allowed deliberate delay in delivery while aiming for further maturity, although the timing of delivery remains controversial. IUGR is more common in twin pregnancies, and is fraught with multiple management challenges for the obstetrician, especially in monochorionic twins. ARED in monochorionic twins may be due to transmission of the AAA in the umbilical artery, but does indicate a higher risk of neurological deficits as well.
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